The aim of the paper was to develop a device ("pin-on-disc" type) 
INTRODUCTION
Experimental research on the evolution of the friction coefficient over time and implicitly with the slip or tread distance allows observing and analyzing the behavior of friction and wear behavior of different material couplers [1] [2] [3] [4] [5] [6] [7] .
The evolution of the friction coefficient is dependent on the specificity of the tested materials [2] [3] [4] [5] [6] [7] , the environmental conditions and the kinematic particularities of the test bench. Consideration of the approximately constant friction force at the same normal force, velocity, material, etc., is due to the fact that the number of interactions that occur at a given moment is higher and that the law of statistical distribution of contact processes is approximately constant.
By experimental observations carried out over time, two basic "laws" of friction originated by Amonton in 1699 [8] were deduced: 1) Friction is independent of the apparent contact area of the two bodies.
2) The frictional force is proportional to the normal load between the bodies. Coulomb in 1785 proposed the "third" law: 3) Friction is independent of sliding speed
The coefficient of proportionality in the second law, F= ꞏF n , is the coefficient of friction. As friction can be static or kinetic, static friction coefficient ( s ) or kinetic friction coefficient ( k ) results.
In the literature on explanation of Amonton's laws [9, 10, 11] the following hypotheses are proposed:
1. During sliding, the resistive force on the contact area unit is constant:
where: F f is the frictional force, -A r the actual contact area, S -the specific friction force (force per unit area).
2. The real contact area, is proportional to normal force F n :
where k is a constant of proportionality. By eliminating A r , it follows:
The first hypothesis is easy to justify, no assumption is made as to the nature of the specific frictional force.
The second hypothesis can not be justified in all cases, but for certain contact conditions, the validity is ensured:
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b) The actual contact area does not depend on how the asperity deforms.
Regarding the third friction law, further research has shown that the frictional force and, implicitly, the coefficient of friction varies within certain limits depending on the sliding speed.
In the case of dry friction, the variation of friction force and coefficient of friction by sliding speed could not be mathematically related due to the complexity of the phenomenon. Thus, for different material couples, it is necessary to experimentally determine the variation of forces and friction coefficients.
The paper aims at design and manufacturing of a tribometric device for the experimental determination of friction forces and friction coefficients for different friction couplings in the case of dry friction under certain load and speed conditions. Dry sliding involves the absence of lubricant between the contact surfaces in relative motion. At the microgeometry level, the direct contact of the friction surfaces is achieved by surface irregularities or their asperity peaks, and the generation of frictional force takes place at the interfacial contact level due to the elastoplastic deformations between the peaks of the asperities in contact.
II. DESCRIPTION OF THE TRIBOMETRIC DEVICE

Tribometric device construction (components)
For the measurement of the frictional force as well as of the coefficients of friction, mainly the method with a resistive tensiometric transducer is used. This method is based on the fact that the frictional force produces the displacement or tendency to move one of the parts of the friction coupler, which can be taken over by a resistive tensiometric transducer, the resistance variation being measurable.
The tribometric device ( Fig. 1) consists of the following main elements:
-a two-element friction coupler, a disc (2) mounted on the rotatable main wheel (3) and the cylindrical movable test piece (1) mounted in the fixing device (7); -the main disc (3) is mounted on the main shaft (5) which is caught with radial bearings, fixed to the bearing body (4); -the main shaft (5) receives the rotation movement from a driving electric motor (8) by means of a flexible (elastic) coupling (6); -the clamping device (7) of the mobile specimen (1) is rigidly fixed to the fastening columns (10); -the main shaft or disc spindle speed can be varied by means of a frequency converter;
-loading the fixed cylindrical specimen (1) with the normal load is done by applying weights (13) of different values to the body of the fixing device (7);
-the fixed specimen (1) can be moved to the rotating disc (2) at different diameters (8 ... 16 mm);
-the device is connected to a data acquisition board (12). 
Tribometric device characterisitcs
On the designed and manufactured device can be done the following works:
1. Experimental determination of frictional forces and friction coefficients for different friction couplings in the case of dry sliding friction.
2. Experimental determination of the variation of frictional forces and friction coefficients according to the relative sliding velocity for different material couples. 6. The deformation and wear of the disc made of a less hard material in contact with the movable specimen in the form of a conical penetrator (of different angles).
III. TEST DEVICE FUNCTIONALITY
For the friction coefficient to be measured in reproducibility conditions, it is necessary to keep constant the relative speed of movement of the elements in contact. Thus, if the force of normal pressure and frictional force are known, the product of relation (3) can be determined. The normal force is controlled by applying to the pin support element some metal discs with known mass.
The friction force is measured with a force transducer shaped like a parallelepiped beam whose bending is taken over by resistive tensiometric sensors mounted in the Wheatstone deck.
The maximum load capacity of the transducer is 100N and the signal supplied by the transducer (sensitivity) according to the manufacturer's specifications is approximately 1mV / V at the maximum load limit. For a 5V supply voltage, the output signal varies from 0 to 5 mV.
It can be easily monitored with a DataQ DI 245 data acquisition board that allows up to 2kHz frequencies to be recorded in the -10 ÷ +10 mV range with a resolution of 13 bits.
The transducer was made on the stand, outside the machine, using calibrated masses. Figure 2 shows the static characteristic of the friction force transducer. At the data acquisition, it is possible to generate an "event handler" by simply pressing a button on the acquisition board that can be used as a marker for the test parameter variation times.
Thus, in order to estimate the ratio F f /F n for a larger number of normal pressures, during the recording of the frictional force values the normal pressing force can be changed and the event marker can be read in order to know, at the later analysis, the moment of occurrence of the it. Such an estimate is based on the assumption that during the experiment, the friction conditions remain approximately constant (no contact wear occurs).
To test the functionality of the device, a preliminary test was carried out for a steel pin-on-cast iron disc for five normal pushing force values. Figure 3 illustrates the dependence between the normal push force and the frictional force monitored during the test. The variability of the friction force recorded by the transducer for the same value of the normal push force is due to the surface quality of the disc, its roughness contributing to the application of the normal push force in dynamic mode. This is obvious because the friction is influenced by the contact between the peaks of asperities that escalate over the others in the sliding between surfaces.
IV. CONCLUSIONS
The realization of the tribometric device is intended to be an instrument in support of the formation of concepts regarding the phenomena related to friction, wear and lubrication of the friction couplers.
The points highlighted in the proposed experimental work can be considered as a starting point for choosing the material of a friction coupler, the mode of lubrication, and why not, the mode of operation of the friction coupler.
Based on the experimental results obtained, optimal construction solutions can be found from the point of view of the phenomena related to friction, wear and lubrication of the friction couplings.
In the future, there are several improvement perspectives of the tribometric device.
For the investigation of the wear (variation of friction coefficient with the mutual slipping distance of the elements in contact), it is necessary to estimate this distance easily and the next step in the development of the device will be speed monitoring with the acquisition plate using a rotation counting element of the type of the photo ensemble -diodă-photo-transistor.
Also, is tested the possibility of replacing the application mode of the normal push force with a system that including a force transducer and allows, in addition, to monitoring and variation of its, without stopping the device.
